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Using insulin to control diabetes can lead to dangerously low blood glucose levels 
(hypoglycemia). For many years, researchers have worked to engineer an insulin that 
avoids this risk by adjusting its activity in response to glucose, but so far without 
success. Writing in Nature, Hoeg-Jensen et al. describe an insulin with a glucose-sensitive 
switch that reversibly responds to ambient glucose levels, potentially reducing the risk 


of hypoglycemia in diabetes treatment. 


The authors built the switch by introducing a glucose-binding macrocycle and a 
glucoside with short linkers to different sites on an insulin molecule. When glucose 
levels are low, the glucoside binds to the macrocycle, causing steric hindrance that 
blocks the a-CT domain of insulin and prevents binding to its receptor. By contrast, at 
high concentrations, glucose replaces glucoside bound to the macrocycle, resulting in 
an open state that allows receptor binding of a fully active insulin. The engineered 
insulin, called NNC2215, showed a 3.2-fold increase in insulin receptor binding affinity 
when glucose was raised from 3 to 20 mM in vitro. Moreover, NNC2215 effectively 
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